Key indicators: single-crystal X-ray study; T = 293 K; mean (O-C) = 0.001 Å; disorder in main residue; R factor = 0.022; wR factor = 0.055; data-to-parameter ratio = 11.2.
In the coordination polymer, {(C 2 H 8 N) [Cd(CHO 2 ) 3 ]} n , the Cd II atom lies on a special position of 3 site symmetry in an octahedron of O atoms. The formate unit bridges the metal atoms, generating a three-dimensional polyanionic framework. The disordered cations occupy the cavities within the framework, and are N-HÁ Á ÁO hydrogen-bonded to the framework.
Related literature
For the tris(formato)zincate cation, see; Fortier & Creber (1985) ; Marsh (1986) . Tris(formato)cadmate is not isotypic to the aforementioned Zn structures.
Experimental
Crystal data (C 2 Table 1 Hydrogen-bond geometry (Å , ).
Data collection: RAPID-AUTO (Rigaku, 1998 ); cell refinement: RAPID-AUTO; data reduction: CrystalStructure (Rigaku/MSC, 2002); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: X-SEED (Barbour, 2001) ; software used to prepare material for publication: publCIF (Westrip, 2010 S. Gao and S. W. Ng
Comment
For some hydrothermal syntheses involving carboxylic acids, the N,N-dimethylformamide that is used as solvent is partially converted to the dimethylammonium cation, whose charge is balanced by the carboxylate ion. In the present study, the attempt to synthesize a coordination compound of a cadmium carboxylate yielded the tris(formato)cadmate anion (Scheme I). In the salt (Fig. 1) , the cadmium atom lies on a special position of 3 site symmetry in an octahedron of O atoms. The formate unit bridges the metal atoms to generate a three-dimensional polyanionic framework, whose cavities are occupied by disordered cations.
A similar tris(formato)zincate(II) has been reported; the compound was synthesized directly from a zinc salt and formic acid in DMF medium (Fortier & Creber, 1985; Marsh, 1986) . The later study has assumed the cation to be the formamidine cation, (NH 2 )CH(NH 2 ) + . Possibly, the cation is the dimethylammonium cation.
Experimental N,N-Dimethylformamide (10 ml), water (1 ml), ethanol (1 ml), formic acid (0.1 ml), cadmium nitrate (5 mmol), 1,10-phenanthroline (5 mmol) and benzoic acid (5 mmol) were heated in a 23-ml Teflon-lined autoclave at 383 K for 3 days. After slow cooling the autoclave to room temperature, colorless crystals were obtained.
Refinement
Hydrogen atoms were placed in calculated positions (C-H 0.93, N-H 0.88 Å) and were included in the refinement in the riding model approximation, with U(H) set to 1.2-1.5U eq (C,N).
The dimethylammonium cation was allowed to refine off the special position; the two N-C distances were restrained to 1.50±0.01 Å and the C···C distance to 2.35±0.01 Å. The anisotropic temperature factors of the carbon atoms were restrained to be nearly isotropic.
Figures Fig. 1 . Thermal ellipsoid plot (Barbour, 2001 ) of a portion of poly[dimethylammonium tris(formato)cadmate] at the 50% probability level; hydrogen atoms are drawn as spheres of arbitrary radius. 
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